A transient osmotic permeabilization method for the introduction of impermeant molecules into functional brain membrane vesicles.
Mouse brain membrane vesicles (microsacs) were transiently permeabilized by hypo-osmotic shock. This permeabilization method resulted in the encapsulation of both [14C]sucrose and exogenous alkaline phosphatase. The efficiency of this method was estimated by [14C]sucrose encapsulation experiments to be approximately 81%. External membrane binding experiments with the lectin [3H]concanavalin A demonstrate that the microsacs were not inverted by permeabilization. Following permeabilization, the functional integrity of a ligand-gated ion channel, the GABAA receptor complex, was investigated. Muscimol-stimulated 36Cl-uptake experiments show that this receptor retains its functional properties including blockade by the receptor antagonist bicuculline and potentiation by the allosteric modulators flunitrazepam and pentobarbital. The osmotic permeabilization technique described here provides several advantages over other permeabilization methods. These advantages include a high trapping efficiency, the encapsulation of not only small solutes but large membrane impermeant compounds such as enzymes and the functional preservation of at least one transmembrane protein. Furthermore, this method does not require specialized equipment and does not result in large, permanent holes in the plasma membrane.